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What is claimed is : 
\JU^A semiconductor integrated circuit device including 
a nonvolatile semiconductor memory, the device comprising: 

a semiconductor substrate having a main surface; 

at least one pajrr of laminating structure bodies formed 
on the main surface of said semiconductor substrate to be adjacent 
to each other, each laminating structure body comprising a first 
gate insulating film, a floating gate electrode, a second gate 
insulating film, a control\gate electrode f and a first protection 
insulating film having an etching prevention film on both 
sidewall portions thereof A and being laminated in this order; 

a first impurity introduced region which is formed on the 
main surface of said semiconductor substrate located between 
sidewall portions facing each other in said one pair of laminating 
structure bodies, and which functions as one of a source region 
and a drain region ; \ 

a second protection insulating film formed to cover the 
respective sidewall portions ok said one pair of laminating 
structure bodies, and having a bottom portion extending on one 
surface portion of said first impurity introduced region; and 

a first conductive layer which is formed to fill a 
connection hole defined by said second protection insulating 
film covering said sidewall portions^ facing each other in said 
one pair of laminating structure body A and which is electrically 
connected to said first impurity introduced region. 

2 . The semiconductor integrated\:ircuit device according 
to claim 1 , 
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wherein said flirst gate insulating film comprises a silicon 
oxide film, and at VLeast one part of said first protection 
insulating film includes a silicon oxide film, and said etching 
prevention film and teaid second protection insulating film 
consist of a silicon Vnitride film. 

3 . The semiconductor integrated circuit device according 
to claim 2 , 

wherein said first protection insulating film comprises 
a silicon oxide film an^ a silicon nitride film laminated on 
an upper portion thereoj 
03 4 . The semiconductor: integrated circuit device according 

03 to claim 1 , 

]= wherein said first impurity introduced region functions 

L as a drain region, and said first conductive layer functions 

L k as a part of a data line 

5 . The semiconductor integrated circuit device according 

to claim 4 , 

wherein an interlayer insulating film consisting of at 
least one layer of a silicon oxide film is formed on upper portions 
of said at least one pair of laminating structure bodies, and 
said data line is formed over said\interlayer insulating film. 

6 . The semiconductor integrated circuit device according 

to claim 4 , \ 

wherein a second impurity regiton functioning as a source 

\ 

region is formed on the main surface of said semiconductor 
substrate located at sidewall portion! opposite to the sidewall 
portions which said one pair of laminating structure bodies has 
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and between which said first impurity introduced region is formed , 

and I 

wherein a second conductive layer functioning as a part 
of a source line islelectrically connected to said second impurity 

region. \ 

7 .. The semiconductor integrated circuit device according 

to claim 6 , \ 

wherein said second conductive layer functioning as said 
source region is foAied to fill a connection hole defined by 
said second protection insulating film covering said sidewall 
portions facing each other in said one pair of laminating 
structure bodies between which said second impurity region is 

put . \ 

8 . The semiconductor integrated circuit device according 

to claim 1, \ 

wherein said secondigate insulating film consists of an 
insulating film having a st Aicture of at least three layers formed 
by laminating alternately a silicon oxide film and a silicon 

nitride film. VV^? 

9 . The semiconductor integrated circuit device according 

to claim 1 , \ 

wherein each of said an least one pair of laminating 
structure bodies constitutes a\ memory cell of a flash memory, 
and writing into said memory ceul is carried out by injecting 
a charge into said floating gatte electrode. 

10. The semiconductor integrated circuit device 
according to claim 9 , I 



42 



# • 



Vhoroin oaid £laL>li Uf 



"NUk type llayii memory 



11 . A method f or manufacturing a semiconductor integrated 
circuit device including a MIS transistor structure, the method 
comprising th^ steps of: 

(a) forming a first gate insulating film for forming the 
MIS transistor ^jzructure on a main surface of a semiconductor 
substrate; 

(b) forming\at least one pair of laminating structure 
bodies each includiVg two layers of a first gate electrode 
covering a part of sa\d first gate insulating film and a first 
insulating film covering said first gate electrode, an etching 
prevention film being farmed on a sidewall portion of said first 
insulating film; 

(c) introducing impurities into said semiconductor 
substrate through said f irat gate insulating film located in 
a region uncovered with saidUaminating structure bodies, and 
thereby forming a first impurit^ introduced region self -aligned 
with said laminating structure\bodies on the main surface of 
said semiconductor substrate. 

( d) removing said first gateVnsulating film in the region 
uncovered with said laminating structure bodies after said step 
( c ) ; and 

(e) forming a second insulatinb film covering upper 
portions and sidewall portions of sai<\ laminating structure 
bodies after said step (d) . __ 



The method for manufacturing a semiconductor 
integrated circuit device according to claim further 
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comprising a step of : 

(d-2) oxidizing the main surface of said semiconductor 
substrate in a region from which said first gate insulating film 
is removed, and thereby forming an insulating film on said main 
surface, between said steps (d) and (e). 

2>, Tlie method for manufacturing a semi con ductor 

integrated circuit device according to claim further 
comprising the steps of : 

(f) forming a third insulating film over said second 
insulating film so as to cover said laminating structure bodies 
covered with said second insulating film and to embed each space 
between said laminating structure bodies; and 

(g) forming a mask for a contact hole over said third 
insulating film, and selectively removing said third insulating 
film and said second insulating film in a laminating direction 
thereof by anisotropic etching using said mask, and thereby 
forming the contact hole which penetrates said third insulating 
film and said second insulating film and which reaches a surface 
of said first impurity introduced region. 

^f-^KT The method for manufacturing a semiconductor 
integrated circuit device according to claim >3T, further 
comprising a step of: 

(h) forming a wiring conductive layer embedding said 
contact hole and electrically connected to said first impurity 
introduced region, after said step (g). 

5* ia"T The method for manufacturing a semiconductor 
integrated circuit device according to claim ^}A*, 
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wherein a second gate insulating film and a second gate 
electrode laminated on an upper portion thereof are interposed 
between said first gate electrode and said first insulating film 
constituting each of said laminating structure bodies. 
L?* 0 ^k^l The method for manufacturing a semiconductor 



integrated circuit device according to claim J**T, 

wherein said first gate insulating film, said first 

insulating film and said third insulating film each consist of 

a silicon oxide film, and said etching prevention film and said 

second insulating film each consist of a silicon nitride film. 

^ # J&T*. The method for manufacturing a semiconductor 

(p 

integrated circuit device according to claim Jr6" 

wherein said first gate electrode and said second gate 
electrode consist of a polycrystalline silicon film, and said 
second gate insulating film consists of a three- layer film in 
which a silicon oxide film, a silicon nitride film and a silicon 
oxide film are laminated in this order. 

^ 9 ^ttf*. The method for manufacturing a semiconductor 
integrated circuit device according to claim J¥r, 

wherein said first insulating film consists of a two-layer 
film in which a silicon oxide film and a silicon nitride film 
are laminated in this order, and said etching prevention film 
is formed to cover a sidewall portion of said two -layer film. 



igT^Amethod for manufacturing a semiconductor integrated 




urface of a semiconductor 



isting of a silicon 
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oxide film, and farming a first conductive film, a second gate 
insulating film Aid a second conductive film over said first 
gate insulating film in this order; 

( b ) forming A first protection insulating film consisting 
of one of a single layer film and a laminating film, said single 
layer film being a siuicon oxide film formed over said second 
conductive film, and said laminating film being a silicon nitride 
film formed over the silicon oxide film; 

(c) patterning sab_d first protection insulating film, 
and thereby forming an etching mask consisting of said first 
protection insulating film; 

(d) patterning said second conductive film, said second 
gate insulating film and saidVirst conductive film in this order 
by dry etching using said etching mask as a mask, and thereby 
forming a plurality of gate electrodes that each have a floating 
gate electrode consisting of said first conductive film and a 
control gate electrode consisting of said second conductive film 
and that each have a laminating structure in which an upper portion 
of said control gate electrode is covered with said first 
protection insulating film; 

(e) forming a etching prevention film consisting of a 
silicon nitride film on both sidewalu. portions of said first 
protection insulating film pat ternedA after said step (c) and 
before said step (d), or after said step (d); 

(f ) introducing impurities into t3ie main surface of said 
semiconductor substrate located between sidewall portions 
facing each other in said plurality of bate electrodes, and 
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thereby forming a source region and a drain region; 

(g) treating a surface of said semiconductor substrate 
by using etcharat containing a hydrofluoric acid after said step 

(f ) , and therebyVsleaning said first gate insulating film located 
between the sidewall portions which face each other in said 
plurality of gate insulating film; 

(h) covering an upper portion and both sidewall portions 
of each of said plurality of gate electrodes after said step 

(g) , and forming a second protection insulating film consisting 
of a silicon nitride mlm having such a thickness as to partially 
embed a region betweeV the sidewall portions which face each 
other in said plurality of gate electrodes; 

(i) forming, on an upper portion of said second protection 
insulating film, an int^rlayer insulating film consisting of 
a silicon oxide film, and embedding, with said interlayer 
insulating film, the regioAbetween the sidewall portions which 
face each other in said plurality of gate electrodes; 

(3) etching said intebrlayer insulating film and said 
second protection insulating film located between the sidewall 
portions which face each othdjr in said plurality of gate 
electrodes, and thereby forming a first connection hole for 
exposing a surface of said sourc^region and a second connection 
hole for exposing a surface of said drain region; and 

(k) forming a third conductive film electrically 
connected to said source region ihside said first connection 
hole , and forming a fourth conduct ivd film electrically connected 
to said drain region inside said second connection hole. 




\0- 

JZtf. The method for manufacturing a semiconductor 

9 

integrated circuit device according to claim , 

wherein said third conductive film formed inside said first 
connection hole functions as a part of a source line, and said 
fourth conductive film formed inside said second connection hole 
functions as a part of a data line. 




21.\The method for manufacturing a semiconductor 
integrated ci^quit device according to claim 20, 

wherein eacnNstf said plurality of gate electrodes 
constitutes a memory cel^of a flash memory, and writing into 
said memory cell is carried oirbsby injecting a charge into said 
floating gate electrode, and erasrna from said memory cell is 
carried out by discharging, to said semiconductor substrate, 
said charge injected into said floating gate electrode. 
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